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Abstract 

PURPOSE:To enable a semiconductor element to dissipate heat from both its upside and underside by a 
method wherein an electrode body is jointed to primary electrodes located on both the primary surfaces of 
the semiconductor element respectively, a control terminal is led out to the side of a case from a control 
electrode located oh the one primary surface, and a case terminal board is brought into contact with the 
electrode body to serve as a thermal and electrical path. 

CONSTITUTIONS collector electrode body 2 of molybdenum or the like is brazed throughout a collector 
electrode 21 provided to the underside of an IGBT chip 1 . An emitter electrode body 3 is jointed to an 
emitter electrode 17, the chip 1 is put in a case composed of a base plate 4 and a outer frame 5, and the 
underside of the chip 1 is soldered to the base plate 4 of Cu or the like. An inner gate lead 6 is fixed onto 
the step of the outer frame 5 and led out through a gate terminal 7 which penetrates the outer frame 5. A 
gate pad 22 connected to a gate electrode on the chip 1 is connected to an Al wire 8 by bonding. 
Thereafter, a lid 9 is brazed to the upside of the outer frame 5 to hermetically seal up the IGBT chip 1 . 
Therefore, heat released from a semiconductor element is conducted to a contact body from electrode 
bodies and dissipated from both the upside and underside of the element. 

Data supplied from the esp@cenet database - 12 



1/1 



cw)B*flMm* cj p) 02) ^ m ff & 4R (a) aismwiHfiinw 

#^¥•6-291223 

(43)&§SB ¥Jffi6*P(1994)10.m8B 



(51)Inta. 5 W9U£* Jrf*3Sa#^- F I 

H 0 1 L 23/34 A 



m>m<»mA ol (^ 9 *> 



(21)£«#% 


swa^ps-siocK . 


(7l)tbKA 


000005234 


(22)aJSH 








¥£ 5^(1993) 4.E 8 B 




n&imjmmn\tm.mmmm 1 # 1 ^ 






(72)#fcB^ 




(31)«$fctt£$fHHf 


^©¥4-87377 




-««e;iwi;i WFmjiiMtBBaiatrEB 1 # 1 


(32)ffi$feB 


¥■ 4 (1992) 4fl9B 








B* (J P) 




#» mm. 


(31)H$fc«±46## 


*MTP5- 19121 






(32)®5fe0 


¥5(1993) 2 ^8 8 






(33)®$fe|i±5gH 


B* (JP) 




^ffl WSc. 








v&\\\mmmw&.m®5m 1 # 1 ^ 














(74)f<3lA 





(54) i9tm<o4smi *mtmw. 



(57) [KM] 



. u ^vem Aim 

5 19 i J / 7 




2? /7 22 



L S 



T 



21 

-11 nnwx 



(2) 



4$M¥6-291223 



[4&fH9*©«5IS] 

[19** i ] -£ffijbic±®s:io £x?®mmm*m~rz 
¥m&m#<D i m$>z> ^i±&&m* t -~ ^mm^m^ 

[19** 2 ] ^4x^ixftai^Sr<txfcg!ftfc^Sr^M 
ffi <0$SHF-« JCiDJBE U X<£fl! £ it 5 §9** 1 f2«© 

[19**3] -±®±lcimffij3j;05$iJ^Jm«ISrWi--5 

m UT 51 £ lij £ 5 M«P«?-(c«GR $ ti5 #ilgai» £ « 
«g £ nfc r i i: -f 5 *3M«se„ 
[19**4] ^n^tti^4p#SS:#xfc^ft&«:as«5iM 

5 it** 3 &M.v>*m&mw.o 
[19**5] — 3zm±iz.^.mm*sj:Tfifflwm/m&&-rz> 

r § i * m $ *t a mwm* \^mm s *t s * asi® t aw $ 

[19**6] *ttti#;m^&$:ffiZ_1tmte1t&mMWn 

m\zmm-tzm.mmz)iQBE. hxmm snsw** 5 §sm 
[19**7] fflwnm<o ?ib<o-mb&m$imk<Dmm 

ffij®dstf>PjT?K5*$ixfci9** i*v^L6 ©w«xa»te 
E«©¥ig*«S@. 

[19**8] mmmM^ti^tcmm^^ox^mwm 

t»iK$nfci9** 1 ftv L 7 ©v>i*;H;&M::iE3c©#3r 

[19**9] *iiSgEi»^2«c©t&&«©ratcfi$*n, 
-:£©*fi»«-ffifc#iiBEI» £ *ta«3gc©SSHim 
ttPBUU *©^Hitt&#£fH»«@©— t«#tc*:*i, 
-etvS-&$ixfci9** 1 4v^L7 ©vvfttaMcfEf*©^ 

[f9**io] ftg*PUfc¥Wt*ft©H-£iB.hic#3E 



< $tvfcs9** 1 *v t- 9 © wm^ices© 
[19**11] mm&<ommm&*m#mft±m±<omm 

$n*:§9**10I2&©#a?fl:g@ o 
[19**12] «MPtt?©M*lcfcoTjHBt::iEvMB& 
*^raM4-C*)5it** 1 ^LllOV^n^KfEiS©^ 

[19**13] fMtttt^a^lcmifcSHhS'&RlcTg 
j*£nfcS9**l2ffi*©iN«M«SB 0 
[19**14] SJ»«a^-©3fe«8^U*ttlc^$nfcf9* 

*i2fa«©^{^3gBo 
[0001] 

y^ifm=f-b vxm^binzmm'y^- VMS** ? 
&±^mmbmmnm*m-tz*mfrmfr<o na&s 

[0 0 0 2] 

[«£#©i«l5] ffi^'f s/^^^^ST-t LTe««^iS 
Srlljf UfcMOSFET, V^5 IGB:T«5ft|$n 
TV^-So IGBTIiMOSFET»A^y^-y 

-To r©1Sjg^c*3v^Ttt, n- Jiii^ffijprtfcp^:— 

*«#12, $ P>(-^©*®SrtlCn+ a:? S'^^«13t 
iS^rn^nS^Wf-^^ttTV'S. p^<— *®Jgcl2© 
n- fllin+ ^5 s/^®«13-Ctt$*nfc^ffig6^H: 

T-v^mmibttzuft-e, *<D±\z-y-hmmmi5 

Sr^-LX, -7*— h«^l6i5Jgfig$ih,xv^o n+ x?5- 
*««13©— gBKttp-i— ^^12t#jS{C3:$ 
Sl7^«L-rV>5„ ^5 sr:?f|®17tt^— h«@16i 

n&mmiax-i&mztix^z. n- sn©teffls^tt«^itifi 

^S«©n^ S '7rSl9A s K»tf>^> $e>f-n+ /<y7 
X, p+ =iU^^Ji20^t±3U^^^21i5^^bTVv 

[0003] r©i54iGBTtil, ^Ss^ttffin 
iw^mi-mm^x^th^o n- siucaA^Hfc®^- 

^j£:Sin+ ^<s'7 7@19«cai"5i:, n+ Ay7rfl9 
i: p+ a^?|20|:±5n+ /p+ ©tryVh-r>®E 

^®20d»t>n+ 7rJ®19j3j:T^n- ®11^©IE?L© 



(3) 



#BB ¥6-291223 



— *««12£n + rc^ s^SWEisSrMi&LT^O-r, 
p + rrl^^^O, n+ ^< y Z7 7 Ml9j3&T$n- gll, 
P-*-— *««12, n+ y^®«13d^^5p n p n 

*it©^ y **f&f£$rR&.itu • ^5 y?mm 

[0 0 0 4] i<oj; 5* 1 GBT(Dmifc&m&m*:£¥: 
*tett, @3l^ti 5&&*«ig£r— ocov-y a^3§ 

frtttfifjsts. roM, y*nmn 

[0005) 

5- h #«SrC*> 5 n . a V ^ ^ «S21 Sr^«f«{d -5 5 
[0 0 0 6] .JaBRjzyfrtttX;} ^-*ffiCliic±mffi*jj:tjt 

[0 0 0 7] 

•f-Z^m»m»<0 1 fife 5 v^tt^&fias — sOMfcR 
LTft^$n5 3LtiPW^)-eS>5o $J»«S<D5 

b &mmm t <Dm&mm& * m-?&£ $ tifc ^ 



^<^»rffi«^®j«i«ffi't mmm* b <om<r>mmm-ft£ *> 
mm+bvmv&mm&tDiiJi&i&tfxxz < ^Ttr 

^m^fti&isti1t.Z.bfrm%i-r!hZ>„ 
[0 00 8] 

fatsitzzbKiz*), s»*^^iicgmt5ii 
^ z^tem+mzft vxisam-ttiti. *mfrmmz& 

vMWT?*#.<-*-arfc»c.fc.»> % Sc^^jb^^rs - fc^s 

— ^ ^tt; $ SriE - t § o 

JC* lc i S 3tl*^-f 5 r b # v ^o 

[00 0 9] 

[JUifefiSI] H i (a) tt*%W©-SJ6M^ I GBTIg^ 
Sr^L, 01(b) jl*©IGBTf s'y'SrSU 03 t 

I GBT?-y7'l<DTW<D='l<'?*mm21\ZLti > Sit IS 

^mffi^icfi^y^'bssTf^? s'^mg^aas^it 

5 y^^cD^sd^^sS^AtiSo fy^lCT 

(OSSB-tKrtgB^— H y — K6is@^$n, r©y — K 

<5„ L"C, f-y?\ ±.<DV— b ^ n?t 
h^s/ K2 2 bV— h y — K6 SrAlj^ScOJjfy^^ 



4$B8Sp6-291223 



SLttJ;^, lOi 5 K LT34mmX34niniX 8mii03> 
[0 0 10] 03(a) , (b) » (c) *s£X} t m4K7frt$i 
(b) <OB-BlS»fE0-C&5@4(c^-rJ: 5^8{B»^ 

-h©««*» J£«4 £*#5a»P>fcS<gm:$'yw23, 
ag24<D®J;i9^taL-CV^^ 0 04 £ 5 fcS 

#5. / • 

[0 0 11] 0 5J201W I GBT^wSMSrfflV^ 

«^j@<0 I GBTm^31iS2<@CO^^flC32 > 
33<OWtCtt$*ix, t&mtfjUhZ'lb-r v h35Kl ± 
S5S«fls:32A5m^31<?50 1 (cj3ft-5^«9 TSBg&fe 
fr33iSHE«4^iD£ESteb, ^31tt^ftfe«:32, 33CDF«fl 

n s n& v t # tttn h v>m *>i&im.<nmtki>m®: z 

tlZ>„ ^tlk^X *) , I GBT^-s'7'llC^-rsigitt, 
^5j'^ta*3 > S«9, ±gB»ftfe^32*3±t/nUiJ' 
*««tt2, JS«4, TSi5Stt!ff33©@ISSrSTe^$ 
*t*„ &ftfc#32, 33tt®^lCt 

K £ U ^— SifcgfiO I G B T^E-v?^— ywSr^^ffi© I 
GBT^s'T'Sr — :>®$$tciDl$L, #f y y©i5y 

LTiK)i/2<o^:S$fc-r5rtas-c# x fc^^y** 

[0 0 12] Sfc, 0^©±plcKgf5IGBTtf 
3lO>/- KSSS^7 Srtt^75i<5»t, JEitfSfcttlaCih'ftlc 

£9 , — S©*S?:x.— yU05-+jSfeJg/Jx;SSr*5. 0 6 (a) 
. (b) , (c) (C«-t-*«n«>mil09«> I GBTjj?^ 



*®«{M£8ffi$i!:T8fJK24|c£0£tiL$;*/rv>3. 

ttr, I GBTf?yil«y- hXy K22-. ©8&tS 

H25H0 7 (a) , (b) iZ7F-r ± 5 ic h y — K 6 

tt, ^-tl-^tL^fferlw^i? y^f|S3 COfcii>roSiHi30Sr 
5 ±gB*fi&«26 1 TS8I6&«27 <£> re iZL fi $ * fix V * 
■C^-S8A»t>ax.*V\ P?*ft»«26, 27\Z.fi±7 * y 

Sv^ttiNKHF*r&o;K&/Bv'>5 a tLt, Tffi*6&«27 

a»&f^fcV<V;/ , 28as^tBL-0 , '3,, w<Ofl/iyfcV<>-7' 
28*5 I GBTfy/l©*a=y h X* _ ^{c^-^S 

«ftfe&«25£ffl<^.5;:i»::J;tK 3&f^©iSS$ SrAli&ji 8 
J: o TSiKt 5»-g-J-Jt L-C 1 nuD£l_hj$ < -f * r t tft-T? 

&tk&825*\^y— h«S^7*s?||?ta$tt-5^, 
*gS5>^«:jS4fcgB^71^^$n, 5fe«3gS^^S^EJj: 

[0 0 13] 0 3 ^Tfrf-l GBTi^fU., m$ 

='V 2 5'^«S#:3|ctt:L-CffiSfjJ5/h^<Jii <> ^ 
bfCJtUT^IJ^/id-ofc,, 0 8(a)' J. (b) , (c)|C 

y^sffifr 3 o«»foB«isy- bStt'i«2s±se-<?^:# 

^^tt, y— hg#6£fi253r/fH^-c^;5fc», ^ $ y 

(a) , (b) „ (c) m 3 <om^<o £ 5 h^^f 

<toT0 9(c) Jc^-f-J; pK^S y^«M»3(OtgaSr 
4fc^:Lfc-hgB^^8i:S«-r5i3-?:n^*<^9, I? 

i:jJ5-C#^:„ 01oic^-f|gJfi09-Ctts 09©^5 y K81 

fc„ 0 9<osiJg0ij^< 6>^<T?Ri«giriii^:-r<5*^ 

[0 0 14] 011, 012tt. y-hSM*S«250T§8» 
^tii27SrB^V , >T^Ufcy'— h y — K6 0/<^-y©Zo 

<»w-q%>*). v—y y-K6ri#f4^fcv^>'7'28^p)«l 
n^cffie -e^ <d^(bi & 5 ^ a: <ri ^fig $ 4xt v > 

5„ 013(a) , (b) , (c) tt, wOi p^y- hgHftS 



(5) 



#M¥6-291223 



■tzm&vv^Tjjm&^-ro 013(a) ic/TtiGBT 

^^y'l-V^^-.y M0iS#fi-f-5»-&, 013(b) , 
(c) fCjjVf-J; 5 ^igB^^ejJv^-TTggjg^^,-^ 

T« 7 3, h io©y- h tgjjsy- h y - K 6 leg 

— h<£>S^3rff 501 fc3<^f3:03 x 0 4 <£>|§-^<£> ,£ 5 

[0015] eii^Hlfe^jTtt, DCO I G B T^^(D 

IGBTfy^lfiof^-efc5^ H@*fcfJ1g£fc 
j@<^^-- h I G B T^y^Sr^fi^ALfc^ 

^ n ^ ^ y ^ Ic&^T *> lsl«^M®J^Sl«|jt^-r 5 ^ 

*$§9§K±3 I GBT^3lc0^iB^P>^-5*^^- 

£*t-CV^,, iWtfr % biffin 7 as«:A,*:39-e@5t 

^tt5ss^370iS$i>i^i:-cfeti-«BajStt*vNis, fa 

L£ -o 9 0O J; 5 J- ±2* o T -0 «J f -5 
a J *)-5 0 La>U 015^^-t-J; y— h$8^7©*g 

0 8t^Lfc±5^jS«g5^7l^fcn«, =t 
5 4* «J ttttfinSi £ <om$:®ti&-t 5 015 (a) 
°i 5 i-^siasftfljfg^-x-v^-ct,, #*^<Dj^®Sr^ 
«2&32, 33f;iiES&3V^tt*^— 1^36£;/^L-cfIflgM;:-^ 
#&;^ADffi«te£*.5:: t i O»^^71 

# £> * ^ tst> \cmnmi&mm*-tz t # & 3 „ 

ttBetttOii>cdS®Jtbtt-5„ 016(a) (b) 0 

7 SriffSS^L. Sr^L, t L-^— h«8^- 7 iS»Jtt 
2 5 iS<^ l^diSSKiJfcntJ, — *0^31fij?#_ha5-o 

[0 0 16] 017^L.fc*|g?gcD||JSM©*^-Cri, 

^— >®^7W5feiggB72SrU^{::^ift§-e:fc 0 

7 fc f SgR^33 1 ©ftfi^iis $ l'W*o t 
018(a) , (b) Ki7r:~r£5\zLtoC38&m^Xli&*is 

[0 0 17] I GBT^fCOV^-CWSIiSeiJ^o 



[0018] 

[0 1 1 mtmn-mnmn i GBTmsu (a) 

* 5 »rffi0, (b) ^^^ S '7'<DjES0 

[0 2 j i GBT(r>m^mm<ommm 

[03] *^W©S45H1SM© I GBT^U ( a ) 
3*¥ffi0, (b) ^ffl!lffi0. (c)as(a) <DA-A«|»rfl50 

[04] 03O*?©B-B«Rli 

[0 5] S 1 O^JfflV^t I G B Tt-^a-^Bfi 
0 

[06] &5£m<D&!<Dmi&m<D i gbt*^st^Lv 

(a) iS5|£®0, (b) #(a) COC- C«»fffi0 % (c). tfS 
(a) ©D-DigS8fffi0 

[0 7 ] 0 6 (Om^W- U (a) J:5|Z 

®0, (b) iSTS50 

[08] ^:?6^W$ bt-S'JOl&l&fclo I GBTi^ 
L, (a) aS¥®0 v (b) i>Ha)<DE-Emmm®. (c) 

as(a) <df -Yrnmmm 

[0 9] *^W<Oteo^l6M«> I GBT^Sr^L, 

(a) #¥^0, (b) dJ(a) OH-HlBfffia, (c) # 

(b) © i - im^mmmm 

[0io] *%w©te<onj£M» i g b Tm*<ommm 
[011] *mm<n%mm<r> i gbtsSst-k/bv^^— f 

[0i2] &&m<ommm(oi GBTm*\zm^zy— ^ 

[013] 0 6 S)5 V^tt0 8 <Om*X-V> y -<T<D^m^ 
b> (a) ^IGBTf y/Oipiga (b) dsy^jT'g© 

y— hw&m&<D¥-ffim. (c) isy-<T«©^— 

ltE©TI0 

[0i4] ttsmomMMom** i gbt^-^ 

[015] 0-6 fc5 V>f40 8 0>tjf ^F-Sf^jv^fc i G B T-=&i7 
a— ^(OB^Jsm^U) , (b) <Dffi{::^-r(BSB!0 

[016] 0 6$)5V^tt08©^<o-^-hS8f?-ft2S r g 
^Lfc^g-Sr^U (a) ^^50, (b) ^ ( a ) ©GgBik 
^ffldSD0 



(6) 



#M¥6-291223 



[017] &$£W<D& t*\£Mt2Z>M$feffl<D I G B T&^f-(F> 


9 1 


— * *r Zr 7 e|&t3b 








[018] ES^CDs^^F-^ffl V^£: I GBT^^i-;U^7R 


O A 




\<*y lh!J uu N vuy a/^ vti/ j pptj^yVk-f-LHjHaj 


z 0 




& IV %J Oft* jTi J 


£. O 




1 I O R T *t/ 


£. ( 




2 n L/ & tfri^tk 


2 8 




0 ^ y 7 fciMSEyj* 


3 1 


I G B Tm^F- 


4 JS« 


3 2 




5 


3 3 




7. y-h4S^ 


3 4 




9 ^« 


3 5 




10 ^F^^-— h 


7 1 




15 ?~-vmm 


7 2 




16 ^— h«g 


8 1 





17 i?^t« 



.101] [0 2] 1011] 




[010] 




(7) 



#IH1¥6-291223 



mai [H6J . 




